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^-^5] 4-§-^-fe- 'fl^ >ii^£Ht -r-i- ^l-g-^H -H^Ufl^is) MM H ^ ^(wetting) if >i 

3LeH'>14. ^^HJ-^4si -hasH-^ »*U^ ^^VpV^V ^>y-^ 4^13.^ j«(144 -S-^'l^:!! ^-g-^M^ *r Sit 

^^^-i: 444. ^^-^ '^4 ^t 7«>.2^ ?^-9-oii^ *iel4 •|'4^*U *Us^^i<^l 7<^tV ^i4-i- 
4t «H47)!>h4 ^elofj ^^^-l- ^ptt4. 
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^ae^B^^ WM^-^ «H7l7fli!x7} -l-jfsji^ «H 'd4:^]^M4, 

oM 44, ^^1^ ^^B.s^*^s^ 7^i^, dz3,^^^ ^^1V ^3.el4. 

^ ol^f^^sj «^eft)]3. <U:aiH«liol^(<ieIatech Incoporation)4*>fl 'fl"^^ -S-*^"^ CDO 857 V-M^l 

t\A] ^;^^^o\]A] ^^^1^]^ 2V6.^^ ^e|si ^;5=Ii^ <^^%. ^ 4"^^ ^^-i- *^ 

^-5+.'*-^ ^j^^-*!: ^tfl^ ^-^iiH Si 4. '^lEi^i f^^fl^ ^^i^i- 

-I: 5ll4. 

^^5., ^^^^-^ i-^^c^ -1:^ ^^^^ ^^Hlx^ 44-44 »y-^4J^l 44 ^^44 ^-f^^ 
^^^'14. ^^.5-1*^5] xiy).^ ^-H^iL «ch^4^ ^ ^^o^^o^*l4 4^-^4-1- ^*Q:^y^\ 

^ -^^K^ ^^olj-^i tH4*) -M-3I44. 

iEl4-^ ^^o|4. ^ ^i4^ ^-^-^-^^o^-^ ^x^^ .^44 '^fl4^V-i- ^^^^ 4^1 

<>14. 

44 ^ ^^14 ^(hot wall) ^^^4 4^^4-& «il7l4v»::^ 

rt444=>il ^-^^i -^^1- "^4 4*l]>'i-b ^ ^^J4 444 si-?-, -f-^l^ ^^-i- 46H4^ ^ ''^^14 ^^4 
o): 4^5-. %!4o{l e^-^ «><^4 ««44^^ *ie]44oll-b *1:?^4 ^4. 
:£^v Ms. ^4^, ^^)14 ^^^JEl "H-Sr^l ^^-8-1^4-^ 4'^^ 4^4 

444 1,^4 T^^J^ *H^4^] ^ n>*^4 ^^iJ-^J'fl^ ^-c- ^^^^^^ it1^4^ «I17|/H:t5^ 

* ^ ^y-^^ 3^4-1- -^-4-8- ^^4 ^^-§- ^44 ^44^^ ^1^4 ^fl^ >i^4»H-i- ^1^ 

4-cr«i 5ll4. 

A ^v.^o| ^cf^ s.:^^ ^^itHl7} :?^-e. ^aeH-i- ^^4^^^1 Si4. 

-g. »t'^4 ^4-i- ^4-8- ^^A}7f-§.oj ^c^oJ(ol ^^dl7^>-t^ 7ii>^ ^^^bH-I- ^1-5-4^^^1 ai4. 

-*i7| -^-.^-l- 'l^'<^44 4^ ^ ^W^^^-er. «a47llit4 42^-ir 4^ ^H-^ ^^a-|»Hol! al44, «f|47}|>ii-i- -J- 
4-5-4 ^-^44r 4^J^44 ^.^-i- «>l-8-4^ 4^44 444^ofl 'Ji'^^^^ 4^^4 ^ '*J'4 
*]^^*H<»iI4 ^-^ 4^H>-?r '')14^H^4 <^4:5^44-c- *^^^i*H7f 'f4*t>^*J^^^ 4#44 ^'*iJ^4, ^ 4 
■Jfofl 7il>i7^ ^j^«j-«^o,_g, uf>tj^ 4^4'd4 -i-<>l -g-3-4-c- *ti4:4 ^ 47H7^ -g-g-sj^ ^tH-i- -fflcfl-S- I- 

»^^4 ^ae^iH^^ *1^^»]4, ^^^^'^ ^-i-44 «-o|(v)7^ i^efl^ >Ei<Hi^ i^ »H*i 
4^711*] oJ-a-^^-i- 7|-3tH. -^J-/) 4-=a*^l^^4 4-f<»il -1-444 ^J-^44 ^it^^^^^ ^ 4»^'Hl4 
-i^45.-^- ^^^^-^ ^■^^SLS. ^4. 444 «H47(|^'fe >i^4 *^J-^'€^-i-4 44-i: -1-44^4 *^-t- 
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^4. 4 7fl»gaijo5- jiL47\ 7}-^*f«x, -J**^ <H«^d "t^^d-^^ ^«U-5-S. 

oj^ ^ ^7|2^to) ol;y ^-^jy-^ JLoq 44 ^H^M ^>^j>^l H-^ '^■"U jLoj^ 

iolTil S|H. ^ oj^ol <Hi=. 0]A^ 41-^-2.5. >i,^7) f-*H -^^1 ^J^i-**) -^-^-^IH 

're^l-i: S.ell«>lJ?^*-S- "^^H^^S.-^! 

4^7\ 7[<=i^ j3»H^4-I- ^^•*oH^^5. 'f-Jl'^H-^ ^litsl-t ^1-4^^. ^c^^l ")|7l'^^4 ^sjn^*^^5. 
5]^d*>^^ -r**! -g-S-i^t -gr^n -g-^^l-^ -2^4^ f-^^H ^12^^^ € 

oj-l-s^^ Sl-i-oil -^2l3H4 «i4. 

-i-Aioi) -Aj-isH ^y-^oi) 4lr iix3-eH^ -f-^^i- 1^3^ -^4. ^13^ 

17^, 74744 tii^ofl^ ^*|E^(13)7^ ^.[*y^4. -^cf^l *l«ii^*H(10)4 ^3.B]x>\ 4oHl^ 

>M144 '^4- Ji-8:^^*^^(23)7^ ^^sH, ^oii 44 *I^;^iHao)-Er :^l3.^jti\o\ ^i^^:t4 

*l ^d*^^4. 

^d^4 4^ofl-e ^^44 4^^4 ^7l4 ^>^J^ f-e^loU(26)4 ^^^^44 Xl4. 4^^*H(10)4 

^W7]7\i^7\ <yit4<H4^ *^4i^4(30)7f ^4. ^^7\ *1^^««4(10) "^it^H-^ -st-^-il 
51^4 ^-e iM4-B-^4 -i-^^^. ^^m^ 7^o\ 4^444. 

^1^^4^ <U3.v^^{12>4 ^^<^ -8-444 ^ih^ysl^l ?*-Sr s.'d^ 7(|44^ 5a^4, 4 35^*>(1>^ 
^ >^t^4 ^^4-^^ 4*1^(13)4 ^^<y^ iL44ii Si-§-*>»l -8-444 4il^4 

(13)-^ -i^-3-4-e ^i-^4 a4ofl ^^^-c- 'y-*^^ ^-H-S.. <^^^^ ^-S-n^ ^c^4 *d^^^(l2)t-^ 
4*H^ 444 ^i^^ 4^4 4-i- ^ ^4--^ £45. -^44a3)<H| -g-^4-t 7^74^0.-2.^ 

4^c!^4(10)4 ^s-^ ^^'g^-^iL^. ^41J ^ sa4. 
*d4:^4(30)4 4^^-b ^4:44 4»^^ «114/H^i-|' f:^ ^-§-444 W «ll3.^4(40)4 
5^4 «<Jl^4(40)-b 4*^-^(42 -45) ^ 4»N(46)l-'>fl 4>*d^^^-i- ^^ii[4 ^4 
(40)4 4^-^ «.ol(V)4 :5tjL4 ;M]4sH, -E.sll*d^(50) ^ 4Hi'^t(52)4 ^ol4 ^e»14 4^<Hl 

^4<H ^-'^^H 5a:n-, ^J-4 £.*f|<lI4(50)4 ^^lod(54) 4^44 *M -^*) ^S-^ s.^]^]^] 4H 
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«|^^»l(40)sl ^}^^o^^] ^ ^J^T^:^-^ JL-^lSl-fe- S.^'^M. 4AS.^ ^^i£*H 4 3^-1- ^ 

H (wet absorber) (56)1- €4. MS. -f 'a4:H-i:(56)4 (60) ^ (58)4 (62)5) ^} 

-r44 44, ^4 4^^^ (water shower) '^I ^ 4^ >-#(47)H ^«I4<M Si4, ^NU *(I b. 

*a^^(56)l- ^41t ^^7} ^^s\^ ;^1-^*>|'^(57)^ 44 ^12 *diW(58) 

-i- ^44?il ^J3L, ^2 <a^tH(58)-|- i-4tV »'ll44>i'^ 44 ^2 -S-f <^ (59) -i- ^ JMl3 

*^^-t*l(60)-f ^44;HI ^4. * <^4i4(60)-^ ^-4tV «l]7l7fl>,-. ;^]3 «. o.<:g <h (gj) ^ ^j^^v ^ 
^B. <i±^{62)^ ■^44*^ S.s\o] <y4i«|(dry absorber) (64)1- -|-44 ^^4^14 4Ht!: 
^4 4 <>l;y^|.^ 4*^-^4 *U44S--^ ^>a^4. 

^]5ioi) 4^4 -f- (56, 58. 60. 62) 2] fi^}<^] 5L^]s]o] j^cf, >1]5(a)iL-i- 1V^4^. ^ 

^^»|(56)^ -i-'y^«^4 ^ ^^y-fofl 44 4T^(56a) ^ (56b) 4 ^^i^^. ^ 4^-^ ^^^V 4 

4-1: ^^j4s-4 ^-^^^ >!iEiio|a^|^«g.^5. ^^i^^, ^}^] 7llT^(56a)-t ^»M(42)4 4-f4 ^^d44 «I14 
/il>.4 -i-4iJL^ <ij^4 44. «fl^ *^iitt*](56) ^-f-^ -i-411: 44^H^t ^»]-?(57b)-^ ^44 
*^(57)-?-5. «K-^4 4 >y-^oii^ ^^E^ o|-f44-B.5., 4^^14 

^-i-^^ -^41-01 -^^H] -g-*lis|-e 4"g-4^^«l <>l^^^4. 

;M12 ^ ^13 -g-?-<^'^(57.59,61)ofl^ 44 -^-^(fog)4 ^ 6 ^^f- »a-'*54-^ 2 

i^#(72)4. 47| 4E^-!.^#(72)4 'U^^•^ ^71-1- HJ-^tff^ -g-7liLf^(70) ol^c^^cf, ^^7] 
iit(70)5.-^ti o|.^^7)7|. ^.^^ ^1^1 cH^sl-^ 4E-iJi^^C72)2l 7ll^Jf<H]^^^ «.°L7f 7l 

^*^14. ^^y] ^7)^ -saL^iiH 4-foil>^1 ^-^-4°^ ''l^^ oj^-^ 4:2. ^iL-H.^, *gtH(40)<Hl ^^l 

4 ^7]7[ ^^S]^ ^t^i^f^(72)4 7ll^cV-¥-ol]x^^ j^^^y ^g^j^ ^ojcf. 

4 5(b)j!L^ *J:3b4'^. 42 *a^»H(58)t 41 -^^^<i1(57)4 ^4-^- ^^4 44-fl 4^(58a)4 
^2 ^-¥-'^'^(59)4 ^4^ ^^4 ^o^-foi] 7Jli^(58b)4 ^^^44 al4. 444 41 ^^<im$7) 
^41V 444^-^ 42 4-1- ^^»*i(58)4 4-^^fl-i^(58a)44 *U*J44 ^ ^44 4^ -^i^^ 
T^(58b)^ -1-44 ^2 -^^^<^(59) 4'^€4. 

=Hl5(c)^-i- 4^4*^. ^13 ^ 44 ^.E- <y4iH(60.62)-b 4^ 4*o^4-b- ^ J^^^ofl 474 7^^7i- ^ 
^^44. ^. 444^^4 *U*y4'^ -^44-^ 44*^1 4i^4 ^^is\jL, 444^4 *a-^4-& 'd*>i]4'fe- ^<^^o^l 
4t^4 %'<i44 al4. 

^0^7) ^ <y^tH(56.60)4 ^^^<^^ -l-i- -^44-^ 44^ iif^(47)4 -^44^1. ol^]] 44 ^1 

1 ^ 43 <^ 41*^(56,60)1-4 444t ^4-f 4ol-l- -1-44 44^ J:^^ ■§-<*] -g-^€4. 4^V7f;.i 
42 ^ 44 4 J. *ti4:iH(58.62)-i-s| ^^^o^sL ^44^ 4^ i^^(47)o) ^'<j44 Si^H. ^4 
44 ^ 4-^4 44^ 401-i- ^44 4-^-S- ^^-^ ^«>1 ^^44, 

4 2-tofl ^A]s]^ 451- 7^01^ >y.7i *1^:^H(10) ^ 4'^J^tH(20)^ *a44 45-4 444:n-. ^^^^ 
(40)-t 4*^(46)-!: i^4^ -gr44 4*^-^(42. 43, 44.45)-!- i^4^ -S-B^4iL ^^i44 a^4. Hf- 44 
4 ^i^^l-i- 4^-l:-^(32)^ -f-44 4- Sii-^ ^]44<H Si4. 444, 4«l ^-f4 4^el 4:4 
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ol^I] »fl2i m^l ;^l6£-f ^2:«t<^ ^liofl H^'g'Hl i!;3.e1u)fil >^bJ ^ 

4. tV-g-i. "fliditl i}-4^7l>S-f'4 »i^li(CVD furnace) o|l-<1 «}^o(| *Jo}4f;»l ^o, ^ 

»J€4. »ti7i7ii-i oj<,j:^{22)ai ^^^^^^ j!.bi*h ^^ti -fs. ^>a*^ 

•flsam /Hit -i3Bl«1s) Me^^Ho] 2000SLM6|e^^ SOOSLMSJ -H^l^llit-g- ;5^l^l 

^(26)«HI -S-^JilJl. ^<K| <43f «l|7|7l|>t itV >J)'a^»J(20)S) ^-¥-<^| -i-JL-f ■S-4s)<H:i!4. »|7| 

/H^-fe «1^^«H(10)-|- ■|-4*f'd>'1 >J|-f.Hl -g-«lEl7V ifojsiH ij-fi-^o) 800i ^isj 7^.gs^<^^l 

'y^t7^^t^ «}si.>y 4^ ^.^u^j 7fli-t-o| "a4:sl<H;<l4. 44x1 -a4:JgiH(30)-i- ■|-44<H «8H.^ 
"1(40)5. <a<gs).t »i|7|yi|>bsj xj^o. uit^fl-vg i«i7|)^ °J41-1- .t^4i 214. 

1i!L^^H0)S^ (5S)«a<M^^ ojoj^ «H7Hit ^•N(42)al 4^o(x1 ;Hll «)H <aiH(56)4 SfJfi oj 

•?J€4. >!^7l <y^.H(42)^ vfl^oiMit ;^4f- 4<>1* i-44-te- l-S-^^ »l)7|7fl^?a) ^^.xj 

•1 ol-f-H'J4. c^^e^ f-s) v574aj..g-ofl 4«fl »||7l7HAa) ^740) 7114^5)4. ^zi^^c^ ^i^.^^ 

^11 Ills. 'iiiuUse)* ^4*V -H7l^fl--fe *-^4 ^11 ^^^4(57)^5. °!"J^4. -i7] 

oj4=i7|^ ^-§.44 'a4a.4(^4 200 - 2000/«r,)oil »itsi] ^..J*! 4-8- 37|(c)i4 0.2-40^™)-!- 4ji. Si 

^ii., "ii7|7i)^f^ o^^^si ^^^.] ^.«44 ^7j«,i o.^t\c^. 44-<^ »ii7|7ii^^ ^.g.^^ 

7ili^o| ^1 -g-?-<^°^(57)ofl4i 4^V7h>«li -^^sl-H-d^. 

^H^ui«o)2i ojoj^ -ii47ii^-& 4-d^ sj^^-i- 4-^^ ^si.^ ^11 «a 

4i«)(56)-4l *-^<S<!l(57)-^l2 ^S. <yi«)(58)-^l2 ^-¥-<g<^ (59) -;^3 4^ 'a4:4(60)-43 -S-^<g-M 
(61) -^14 iflH odi^(62)f- -I-44 .^40) <a:i4(64)5. -J''Jia4 'H ''.^7| «|H <a^»)-i-(S6.58.60. 
62) 44oll %>3^i 7iiT'^o,| 4«s, .4)7l7i)>:t 4^^] o|.j4», ^^^s. <^^si^ 4^»l -^4444:2., ^ 
°a * £4r *-^<Hl «d*4-fe: '^5.4 4 7J4xl^| g<HI 44 -^-8-^44 ?14^ ^34. ^^4 .g..?. 
4 «J4f-^ «(lx^»)(40)^o|| .=^4 sat f-ofl ^"ysJH -8-6)1^4. 

-0^7) iL4«l «Ji»)(64)-i- -1-4* i4 ^ n>*>3 ^ 7)I>.4 ^tJ^ 7il=t4 

"1. "It 4^ -il^^(65)-i- -I-40I ^^-Kit tii "i^-^iDs. "oi-^ja-*. 

^^W^ Hi ^^'i'Ml-oq.l ^ ^ oj^^^ i!»l(40)4 ^-H 

4^^i i.|4 S).J. ^ o^o, o^^„,.^io, ua,|ol(54)s, ^.^^,^1 ^^^^ =fll<U(54)^ 

4 -rfl-i- 7„i44^ ^4(^x, sj^je ^^^^^ ^^^^^ ^^^^ ^^^j^^ 4^if (52) 
oJ-'l f-* *44.£.^ 4^ -t-Bl^^l-i-l- HstloJ^KsO.o.i •g4'fl.e..s.4 4t-<l?li-?- 1V4. 444, 
•^£4 '^<'l4'u^■|■ 44 Si 4*«iis. 1-21x14 -H^o) «I-f4;«!4. 

44 '^o), -g. ^^o)i 4^ 4^ >.a.iH»|.il4-fe- *IIh^4(40) m1«)I4 »il4'1=-4 
4^% 4;fi-i- 4iL.^ ^.i^ 7j^ o,^„5^ ^ ^ „ „^ ^^^^ ^^^1 ^l^^^l^ 

^5.4 ^4 ^444 :a4. -fl^t^, 4liofl4. ^^^^^ -1147,^4 

^*s1-fe -^»14 rfl4 2m4 ^oi-f. 7^^, ^4 '^-§-^i4 *414 ^^J-HI ■^l«144 ^4 -c4 

44 sl-^. -a^-l- 444'a-*1i -S-^tl '^-8-o| «l-f4-J ^ 5a£.ii. -^I-I-^sH ^«44. 
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4. 

A ^\ -f-r^^ 4-§-^^:^ ^oi^H.'fe: ^I^i^i i-H^^<^J oJ#<H 

-?-5-*>l ^^i^^ ^^otiS., -g-^li^-f ^*fa| ^7l7^ ^^S]^ IV ^^-7\ ^>^^S]°5-, ^^^<i1f-oll 

^1^^:2-5- ^^^i y\±^^ ^^01 ol^*H^J4^ ^o^^ci^ 'kA ^4. 

1. AAA^:^^ ^A^\A ^a.EH*>fl H^A. «H7l7)|>.-f lJof-|-<H ^ ^ (20) ^ 

AAA^A *^4is1<H^]^ Hl--t'^*H(30)7F ^^sH ^ *l-¥-<Hl ^11:^^4 ^ajn^i 
-s-^J 7)1^ ^^eH. 

(50) ^ ^7li^^(52)o| oJ;«^s|i^ ^^'j^-^ 7H^^a.e-|Bl, 

4. ^]3*Jofl sJl<H-<i ^o^7l ^:e^,*](40)£j ;<ioio(| ^^si^ "t^^AA AA^^^ ^^A 

6. 4S^M ^AA. >y-7j -H7|7li>;i7> ^c] ^^s]^ «^oi^ ^jq.^v xj^ t\^si oJ*Js^<H 
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GAS SCRUBBER FOR TREATING TOXIC AND FLAMMABLE GAS 



BACKGROUND OF THE INVENTION 

5 

Technical Field 

The present invention relates to a gas scrubber for treating an exhaust gas, 
more particularly, to a gas scrubber for treating a flammable and explosive gas and a 
10 toxic gas generated during a semiconductor manufacturing process. 

Background Art 

15 A semiconductor manufacturing process that uses a flammable gas such as a 

hydrogen gas and a toxic gas such as Silan (SiH4), a reaction process occurs at much 
higher temperature than a normal temperature and the gas produced during this process 
is treated with a gas scrubber. Therefore, the gas scrubber must be able to eliminate 
heat, flammable elements and toxic elements of the exhaust gas. One of a 

20 conventional gas scrubbers of the prior art that has been widely used is a wetting 
method gas scrubber which utilizes water to treat the gas produced during the 
semiconductor manufacturing process. Although the wetting method gas scrubber is 
simple in construction and consists a large capacity, an insoluble gas cannot be treated 
and also inadequate to treat exhaust gases that are flammable. 

I 



A burning method gas scrubber is another type of the conventional gas 
scrubber for treating the exhaust gas. The burning method gas scrubber directly treats 
the gas by passing the exhaust gas through a burner or indirectly treat the elements 
contained in the gas by letting the gas passes through a combustion chamber having a 
5 high temperature. This type of the burning method gas scrubber is effective in treating 
a flammable exhaust gas, however, it is inadequate to treat the toxic gas that is not 
flammable. 

A US company named Delatech Incorporation has developed a gas scrubber, 
(model number CDO 857 V-M) comprising both wetting and burning method functions. 
10 Said gas scrubber is formed with a vertically placed burning chamber connected to a 
vertically placed wetting chamber with a connection valve, and the exhaust gas is first 
burned in the burning chamber, then treat the gas with water in the wetting chamber. 
However, this kind of conventional combined gas scrubber has following problems. 

First, a frequent maintenance is required due to a formation of a powder in the 
15 area where the gas flowing out from the gas chamber makes contact with water. 
Whenever the gas scrubber needs to be repaired, the main manufacturing system that 
produces the exhaust gas is put on hold thus effecting the productivity. 

Secondly, when the gas is treated with water in the wetting chamber, a water 
molecule becomes attached to the toxic gas due to the chemical reaction. When the 
20 treated gas is let out through an exhaust pipe, the water molecule reacts with air and the 
part of the exhaust pipe where the reaction occurs becomes rusted. As a result, a 
rustproof exhaust pipe, which is very expensive, is required. 

Finally, a treatment capacity is limited due to the limitation in size. Generally, 
a size of installation space of the gas scrubber is limited, therefore the size of the gas 



scrubber is restricted to the space available for the installation. In order to generate 
enough heat to burn the exhaust gas without taking up a large space, the conventional 
gas scrubber must be formed with a small interior burning chamber having a elongated 
housing to treat a necessary amount of exhaust gas. Nevertheless, instantly treating a 
5 large volume of the exhaust gas is no^ possible. Another disadvantage is that since the 
conventional gas scrubber is formed with two separate vertically placed chambers, it 
takes up a large installation space. 



10 SUMMARY 

An object of the present invention is to provide a gas scrubber for treating a 
flammable and explosive gas and a toxic gas produced during the semiconductor 
manufacturing process. The gas scrubber for treating an exhaust gas comprising a 
15 mixing chamber that intakes the exhaust gas, a heating chamber heated by a heating 
source supply heat to the exhaust gas, a combustion chamber that bums the exhaust gas 
that was heated by the heating chamber and a wet chamber formed with a absorber and 
a spray area in which the exhaust gas flows in a horizontal direction while making a 
spiral rotation. 

20 Other objectives of the present invention are satisfied by a gas scrubber having 

a large capacity that can be installed in a small space, Inconel valves placed in the letter 
V formation penetrate the heating chamber, and the bar heaters are inserted in inside of 
the Inconel valve to generate heat so that heat is released from an outer wall of the 
Inconel valve. The bottom part of the wet chamber includes a home formed in a shape 

3 



of letter V and a drain valve, and a water nozzle are closely placed. When a sludge 
built up at the bottom of the wet chamber reaches certain level, water is injected by the 
water nozzle to push the sludge out through the drain valve. 

Another object of the present invention is to provide a method for treating the 
5 exhaust gas comprising the steps of: burning the exhaust gas while passing through 
heated heating chamber; absorbing an exhaust gas that flows in a horizontal direction 
making spiral rotation through an area where water and sprayed water are supplied. 



10 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.l is a perspective view illustrating an interior structure of a gas scrubber 
accordance with the present invention. 
FIG. 2 is a broken away plan view. 
15 FIG. 3 is a sectional view of the gas scrubber accordance with the present invention. 

FIG. 4 is a top plan view of the wet chamber of FIG. I illustrating placement of wet 
absorbers in between partitions. 

FIG. 5 is a perspective view of the wet absorber placed in inside of the wet chamber. 
FIG. 6 is a schematic view of a hydraulic nozzle of the wet chamber. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a perspective view illustrating an interior structure of a gas scrubber 



accordance with the present invention. Fig. 2 is a plan view of Fig. 1 and illustrates 
unassemblement of the gas scrubber accordance with present invention. 

As illustrated in Fig. 3, a plurality of Inconel valves 12 pass through a heating 
chamber 10 and placed in a fixed space from one another in a shape of letter V 
5 formation. Single bar heater 13 is placed in inside of each Inconel valve 12 and the 
Inconel valve 12 could be added correspondence to a desired temperature. A thermal 
insulation material is placed in between the heating chamber 1 0 and the outer cover of 
the gas scrubber to block the heat from expanding to outside of the scrubber. 

A mixing chamber 20, where an exhaust gas and air are mixed, is placed in the 
10 upper part of the heating chamber 10, The exhaust gas and air enter into the mixing 
chamber 20 via an exhaust gas service pipe 22 and an air service pipe 24. A plate 26 is 
placed at the bottom of the air service pipe 24 to disperse incoming air. A combustion 
chamber 30 is formed in the bottom part of the heating chamber 10 to bum-up the 
exhaust gas. It is preferred to make the heating chamber 10 and the combustion 
15 chamber 30 with a heat resistant material such as Inconel or titanium material in order 
to withstand a high temperature. 

The interior temperature of the heating chamber 10 is controlled through 
regulating the amoimt of electricity flowing into the bar heater 13. Since a thermal 
capacity generated by the bar heater 1 3 is depended upon the amount of electricity that 
20 flows through the bar heater 13, the temperature of the heating chamber 10 can be 
maintained at the fixed temperature by measuring an outer surface temperature of one of 
the Inconel valve 12 and regulate the amount of electricity flowing through the bar 
heater 13 based on the result of the temperature value obtained. 

The lower portion of the combustion chamber is formed with a wet chamber 40 



to treat a remaining untreated exhaust gas with water. The wet chamber 40 is 
configured in a spiral shape by partitions 42-45 and outer walls 46. The bottom of the 
wet chamber 40 is configured in a letter V shape, and a drain valve 50 and a water 
nozzle 52 are placed on the bottom surface configured in a shape of letter V. In order 
5 to maintain the water level up to the bottom part of the drain 54 of the drain valve 50, a 
water supply valve, which is not shown in the drawing, supply water to the wet chamber 
40, 

Fig. 4 shows a top plan of the wet chamber 40. As illustrated in Fig. 4 and 
Fig. 3, the inside of the wet chamber 40 is formed in a spiral shape by the partitions 42- 

10 45 and the outer wall 46. The exhaust gas from the combustion chamber 30 flows 
through a passage 55, and then flows into the first wet absorber 56 via an opening 
placed at the lower part of the partition 42. In order for a water showering to occur, a 
shower nozzle 47 is placed at the top of two wet absorbers 56, 60, 58, 62 placed next to 
each other. The exhaust gas that has been passed through the first wet absorber 56 

15 flows through a first spray area 57 and then to the second wet absorber 58. The gas 
then flows to the third wet absorber 60 via second spray area 59. After passing 
through the third wet absorber 60, the gas then flows to the fourth wet absorber 62 via 
third spray area 61. Thereafter, the gas is led out to an exhaust pipe after passing 
through a dry absorber 64. All of the absorbers are closely placed against the 

20 partitions or the outer walls. 

Fig. 5 illustrates detailed formation of the absorbers 56, 58, 60, 62. Referring 
to Fig. 5(a), openings 56a, 56b are formed in the lower left corner and the upper right 
corner of one side of the first wet absorber 56 which comprises a stainless net in inside 
to form a close lattice section. The exhaust gas enter through the lower left comer 




opening 56a connected to the lower portion of the partition 42, and after passing 
through the wet absorber 56 the exhaust gas is let out to the first spray area 57 via upper 
right comer opening 56b. The water showering occurs at the upper part of each wet 
absorber, and as a result the process of treating water-soluble elements contained in the 
5 exhaust gas takes place. 

The first, second and third spray areas 57, 59, 61 are provided with a fog. Fig. 
6 illustrates a construction of a hydraulic nozzle. Two hydraulic nozzles are formed 
with a water nozzle 72 which an opening is placed under water contained in the wet 
chamber 40 and an air nozzle 70 which is closely placed at the other end of the water 

10 nozzle 72. It is a publicly known knowledge that when a pressured air is provided, 
water is sprayed through the openings of the water nozzle 72. As long as air provided 
from outside source consists with a certain pressure, water is in the wet chamber 40 and 
air is provided, water is sprayed through the openings of the water nozzle. 

Referring is now made to Fig. 5b, the second wet absorber 58 is formed with a 

15 lower opening 58a which is connected to the first spray area 57 and a upper opening 
58b is connected to the second spray area 59. Therefore, the exhaust gas flows in 
through the lower opening 58a from the first spray area 57, and then after passing 
through the inside of the second wet absorber 58 the exhaust gas flows to the second 
spray area 59 via upper opening 58b. 

20 As illustrated in Fig. 5c, the third and fourth absorbers 60, 62 consist openings 

in the front and rear side. The opening where the gas enters is placed at the lower 
portion, and an outlet where the gas flows out is placed at the upper part of the wet 
chambers 60, 62. 

In order for water that flows through spaces in between the close lattice part 



can be provided, the shower nozzle 47 is installed at the top of the first and third 
absorbers 56, 60. 

As illustrated in Fig. 2, the heating chamber 10 and the mixing chamber are 
constructed to form one single component, and the wet chamber 40 is constructed with a 
5 main component comprised of the outer wall 46 and a detachable component having the 
partitions 42, 43, 44, 45. These components are assembled together with a flange 
coupled with a bolt 32, thus cleaning or repairing the device could be performed 
conveniently. 

Operation of the gas scrubber accordance with the present invention is 
10 described next using the illustration shown in Fig. 1. Remaining toxic and flammable 
exhaust gases that have not been treated in CVD furnace with a chemical reaction is led 
into the mixing chamber 20 through the exhaust gas service pipe 22, Number of 
required exhaust gas service pipe 22 depends on the maximum capacity of the gas 
scrubber. For example, if the maximum capacity of the gas scrubber is 2000 SLM, 
15 then four exhaust gas service pipes connected to four devices that exhaust 500 SLM of 
exhaust gas should be formed. Air supplied through the air service pipe 24 is 
dispersed by the plate 26, therefore, the exhaust gas is dispersed evenly throughout the 
inside of the mixing chamber 20. The exhaust gas gains heat by passing though the 
Inconel valve 12 consists with a bar heater which raises the temperature of an outer 
20 surface of the Inconel valve to 800 <C, and as a result, the flammable gas, such as 
hydrogen, and explosive elements are burned in the combustion chamber 30. 
Therefore, the exhaust gas that enters the wet chamber 40 only contains the non- 
flammable gas, including the toxic elements. 

The exhaust gas enters into the passage 55 of the wet chamber 40 flows into 



the lower part of the first wet absorber 56 through lower portion of the partition 42. 
While passing through spaces in between the lattices, water molecule and a water- 
soluble gas of the exhaust gas combine. Thereby, the water-soluble gas, including the 
toxic gas, is dissolved by water. At the same time, a cooling process of the exhaust gas 
5 begins result of the cooler water temperature. The cooling process continues as the 
exhaust gas flows through each section of inside of the wet chamber 40. 

The exhaust gas that passed through the first wet absorber 56 flows to the first 
spray area 57. The size of the water molecules being sprayed (about .02 - 40 pm) are 
much smaller when compare to the regular water molecules (about 200 - 2000 fm) such 
10 that absorption rate for absorbing molecules of the exhaust gas is much higher. 

The exhaust gas that enters the wet chamber 40 flows in a horizontal direction 
making spiral rotation and in order of the first wet absorber 56 to first spray area 57 to 
second wet absorber 58 to second spray area 59 to third wet absorber 60 to third spray 
area 61 to fourth wet absorber 62 to dry absorber 64. Through the openings placed in 
15 each absorber 56, 58, 60, 62, the exhaust gas enter into the lower opening and comes 
out from the upper outlets. This process is repeated until the exhaust gas has been 
flown through all absorbers in the wet chamber. Thus, as the passage which the 
exhaust gas passes through becomes longer, the absorbing process becomes more 
effective. By putting into water contained in the wet chamber 40, the molecules 
20 combined with the water molecule and spray are dissolved. 

The exhaust gas, which has been treated for elimination of the toxic gas and the 
flammable and explosive gas, flows out from the dry absorber 64 and then let out to the 
atmosphere through the exhaust pipe 65. 

The gas molecules absorbed by water and sprayed water are gathered at the 

1 



lower part of the wet chamber 40 in a form of sludge and when certain amount of sludge 
is gathered, the water level of the drain 54 rises. A sensor (not illustrated in the 
drawings) that monitors the water level is located in the drain 54, and an output signal 
from the sensor initiates the water nozzle 52 to inject water to push the sludge out to the 
5 drain pipe 50. Therefore, the sludge removal is done automatically and spending an 
extra time to remove the sludge is no longer required. 

As described above, in the gas scrubber accordance with the present invention, 
the exhaust gas that enters the wet chamber 40 flows in a horizontal direction making 
spiral rotation which results in increase in length of the passage where the exhaust gas 
10 makes contact with water and sprayed water. For example, in Fig. I if the length of the 
outer wall is 40cm long, the total length of the passage is about 2m long. As a result, 
the capacity is much larger than the conventional gas scrubber while taking up a smaller 
installation space than the conventional gas scrubber. 



15 exhaust gas passes through the spaces in between the Inconel valves 12, enough heat for 
burning the flammable elements of the exhaust gas is generated. Heat is generated at 
much higher thermal efficiency than the conventional hot wall-type burning chamber, 
and since the bar heater inserted in the each Inconel valve can be replaced or repaired 
individually without effecting intake of the exhaust gas, operation of the main 

20 manufacturing system need not be interrupted to repair the gas scrubber. This would 
be very advantageous in terms of the productivity. 

Furthermore, the gas scrubber according to the present invention utilizes the 
spray areas 57, 59, 61 so that the capacity to treat the exhaust gas is superior than the 
conventional g£is scrubber while usage of water is reduced. In case when water supply 



The heating chamber 10 is heated with the Inconel valves 12, and since the 




is stopped, the sprayed water is formed as long as air is supplied through the air nozzle, 
therefore the gas can be contained in the spray area. 

What is claimed is: 

L A gas scrubber for treating an exhaust gas comprising a mixing chamber that 

intakes the exhaust gas, a heating chamber heated by a heating source supply 
heat to the exhaust gas, a combustion chamber that bums the exhaust gas 
heated by the heating chamber and a wet chamber formed with a absorber and 
a spray area in which the exhaust gas flows in a horizontal direction making a 
spiral rotation. 

2. The gas scrubber according to claim 1, wherein Inconel valves placed in a 
letter V formation penetrate the heating chamber, and bar heaters are inserted 
in the inside of said Inconel valve to generate heat so that heat is released form 
an outer wall of said Inconel valve. 

3. The gas scrubber according to claim 1, wherein the bottom part of the wet 
chamber includes a home configured in a shape of letter V and a drain valve 
and a water nozzle are closely placed. 

4. The gas scrubber according to claim 3, wherein a sludge built up at the bottom 
of said wet chamber reaches certain level, water is injected by the water 
nozzle to push the sludge out to the drain valve. 



5. A method for treating the exhaust gas comprising the steps of: 

burning the exhaust gas while passing through heated heating chamber; and, 
absorbing an exhaust gas that flows in a horizontal direction making spiral 
5 rotation through an area where water and sprayed water are supplied. 

6. The method for treating the exhaust gas, as set forth in claim 5, wherein 

the exhaust gas enters through a lower part and let out through a upper part, 
when passing through the area where water is supplied 

10 

ABSTRACT 

A gas scrubber for treating a flammable and explosive gas and a toxic gas 
15 produced during the semiconductor manufacturing process, A gas scrubber for treating 
an exhaust gas comprising a mixing chamber that intakes the exhaust gas, a heating 
chamber heated by a heating source supply heat to the exhaust gas, a combustion 
chamber that bums the exhaust gas that was heated by said heating chamber and a wet 
chamber formed with a absorber and a spray area in which the exhaust gas flows in a 
20 horizontal direction making a spiral rotation. 
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